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SYEUPSIS

l. One of the aircraft rocket fuzes currently bsing developed at
the Naval Ordnance Lahboratory is the XR-51i. It is being con-
sidered for use in a proprcsed round consisting of & 5Y0 HPAG motor
and & new 5Y0 A.P. head. 1t is alsoc being considered for a rocket
to be launched underwater, Concurrently the EX-108 fuge is being
developed by the Naval Ordnance Test Station for similar usage.

2. 8. The tests conducted on the XR-51A rocket fuze had three
prime functions:

(1) To determine the ability of the fuze to withsrand
theavy plate impacte at velocities of 1800 and
2800 ft./sec.

(2) To determine the functioning sensitivity when subjected
to light plate impacts at velocities of 1800 ft./sec.

(3) To determine the arming distance when used in combina-
tion with motors at various tempsratures.

b. The EX-108 fuze body was tested against a heavy plate target .

to determine its ability to withstand a heavy plate impact at

2300 ft. ,3000
3. It is concluded that:

a. XR-51A fuze bodies made from 4140 steel will withstand any
impacts to which they might be suhjected in service., They were
fired against 3" STS at 1800 ft./sec., 4™ Class B at 195C ft./sec.,
and 6" Class B armor plate at 2400 and 2800 ft./sec. (all at
0° obliquity) with the fuszes recovered in good e2ndition in all
cascs. Lural fusze bodiaes broke up and ihe threade on 1137 sievl
bodias zheared when subjected to 3" armor plate impacts at

1750 ft./sec.

b. The XR~51A fuge as presently dseigned and constructed will
not meet the requirement of consistent functioning after 1/8" oriAf®
mild steel plate impact. Only one of eight fired at 1800 ft./sec.
against 1/8" mild steel functioned (30° obliquity impact) and twe
of seven (ired againsl /4" mild steel at 0° obliquity functioned.
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Several rounds failing to fire after the steel target impact were
reported to have functioned upoén water impact 400 feet beyond the
target where they may have been subjected to a2 more severc decel-
eration.

¢e The 1limited tests conducted indicste that & redurtion in
the pressure orifice from Y009 diameter to W008 diameter will
supply the required minimum arming distance of L00 feet from the
launching psint, at temperatures ranging from -30°F to 120°F.
Although sne of the esix arming devices tested with an %008 diameter
orifice functioned just short of the 400 ft. minimum distance
(390 feet) it is believed that the friction and imertia in the
plunger movement requirsd to complete arming in an assembled fuze
would extend this distance sufficiently to mest the requirements.

L. It ie recommended that the plate sensitivity tests be con-
tinued after the following steps have been taken:

a., FPire several XR-51A fuzes in smoke puff loaded rounds
against 1/2"™ STS plate to see if connistent functioning will
result.

b. If the fuze functions consistently on 1/2% plate reduce
the friction between the plunger and fugss body by undercutting tke
plungerts circumference =5 leave 8 narrow bourrelet at its forward
and after ends. Test some of the modified fuzes on various plate
thicknesses.,

¢. If consistent funciioning ie notv obtained on 1/2% plate,
as described in 4 {(a) above, fire szveral rounds containing AR-51A
fuzes (inert except for primer, delay el:ments, and lead~-ins) for
recovery and cxamination.
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PART B
INTRODUCTION

l. AUTHORITY:

The tests described herein were authoriszed by Task Assignment
NPG-Re2b-11-1-52, reference (a), and fired in accordance with test
directive reference (c) and shoot requests listed as references (b)
and (d) through (n). Although the test directive also covered
XR~8 fuzes, none were submitted for test at this time.

2. REFERENCES:

a. BUORD Conf ltr NP9-Re2b-DBLaP:bjn Ser 23965 of
4 August 1951 : E

b. NOL unofficial memo WA:RSM:mbw of 12 July 1951

¢ NOL Cenf itr NP/NOL/X1-1(850) DF:GDB Ser 01347 of
28 July 1951

d. NOL unofficial memo WA:RSM:mbw of 6 August 1951

e. NOL Conf ltr KP/NOL/X1-1(1038) WA:LJdeS Ser 01496 of
24 August 1951

f. NOL Conf ltr WA:RSM:eb of 9 September 1951

g. NOI Conf ltr NP/NOL/X1-1(1115) WA:RSM:eb Ser 01585
of 10 Septemher 1951

h. NOL Conf ltr NP/NOL/X1-1(1211) Ser 01738 of
28 September 1951

i. NOL Conf ltr WA:RG:dmm of 4 Cetober 1951

j. MNOL Conf ltr NP/NOL/X1-1(1400) DF:FCK:dlg Ser 02058
of 8 November 1951

k. NPG Work Request from NOL WA-1 of 20 November 1951

l. NPG Work Request from NOL WA-2 of 21 November 1951,

m. NPG Work Request fro: NOL WA-6 of 22 January 1952

n. NPG Work Request from NOL WA-10 of 11 February 1952

3. BACKGROUND:

One of the aircraft rocket fuzes currently being developed at
the Naval Ordnance Laboratory is the XR-51A. It is being con-
sidered for use in a proposed round consisting of a 5v0 HPAG motor |
and a new 5Y0 A.P. head. It i2 a2lso being considered for a rocket
to be launched underwater. Concurrently the EX-108 fuze ie bdeing |
developed by the Naval Ordnance Test Station for simiiar usage.

CONFIDENTIAL
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4. OBJECT OF TEST:

-8 The tests conducted on the XR-51A rocket fune had three
prime furstions:

{1) To determine the adbility of the fuse to withstand
heavy plate impacts at velocities of 1800 and 2800 ft./sec.

(2) To determine the functioning sensitivity when sub-
Jeoted to light rlate impacts at velocities of 1800 ft./sec.

~ (3) To determine the arming distance when used in com-
bination with motors at variocus temperatures.

b, The EX-108 fuse body was testcd against a heavy plate

targot to determine its ability to withstand a heavy plate impact
at 2300 fto/‘.Oo

5. PERIND OF TEST:

a. Date Projeot Letter 28 July 1951

b. Dates Necessary Material Received 13 July 1951
3C July 1951
3 August 1951
15 August 1951
7 September 1951
14 September 1951
26 Novemder 1951
23 January 1952
13 February 1952

¢. Late Commenced Test 23 July 1951
d. Test Completed 15 February 1952

6. REPRESENTATIVES PRESENT:

Jo A. Templeton Naval Ordnance lLaboratory

L. J. DeSabla Naval Ordnance Laboratory

R. 8. March Naval Ordnance Leshoratory
CONFIDENTIAL

SECURITY INFORMATION s
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PART C
DETALLS OF TEST

7. DESCRIPTION OF ITEM UNDER TEST:

a. The XR~51A is a mechanical type base fure intended for
air~to-ground work in a 5" A.P. rocket head. 1t may possibly be
employed in & rocket to be launched undsrwater.

b. Figure 1 is a general arrangement drawing of the fuse.,
It arms as a result of the introduction of motor gas pressure into
the fuse followed by the astion of creep force .to move the plunger
into firing position and line up the firing train. A § millisecond
+25% delay after impact is obtained by the use of a pyrotechnic
deley train. Dual ignition into the booster is provided to insure
functioning. Tha entire booster end of the fuso iz waterproofed
by being enclosed in a metal ocup, rolled into a groove and soldered
in place.

6+ The pressure arzing system was used by itself in the flight
araing tests, as shown in Pigure 1ll., Motor gas enters the fuse
through a filter in the base. It then bdleeds into an inner chamber
through a small orifice (7009 diameter for the first teste and
V008 diameter for the last test). When sufficient pressure has
been accumulated the diaphragm is extended. In these test fixtures
extension ¢f the diaphragm drives a firing pin into the detonator
which in turn initiates the firing of a smoke putf. However in
the actual fuso, extension of the diaphragm ie only the first step
in the arming cycle eince it rotates the plunger and moves it
forward.

d. Puse bodies made of various materials were tested in
6" A.P. projectiles Mk 35 Mod 5 having their diameter built up to
6v248 by the additicn of cold rolled steel bands at the bourrelet
and tail, as shown in Pigure 2., Yn the initial tests the windshield
and cap wero removed to reduce weight and simulate the proposed
design of armor pierocing rockel{ head as closely as poesible (it was
believed that these items would not be incorporated in a rocket
head). When it was found that the projectiles would break up in
penetrating the desired plate thickness without the cap and wind-
shield, they were laft in place fcr later tests.

CONFIDENTIAL
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DESCRIPTION OF TEST EBQUIPMENT:

Ce

f.

Launchers

(1) NPG 105C ft. launcher

(2) ¥k 31 launcher

(3) 6925 smoothbore gun Mk 16-0 Nc. 1198
Propulsion

(1) 5" motors Mk 2 Mod 3

(2) 5™ motors HPAG Hodel 116C

(3) Powder Charge for gun: 33.85 lbs. SPDN 3452
Test Vehicles

(1) 5" rocket heade Mk 2 MoA 2

(2) 5" rocket heads Mk 6 Mod 1

(3) 5" rocket heads EX-9

(4) 6™ A.P. Projectile Mk 35 Mod 5 (built up to 67248
diameter with steel bands -~ 17 wide on forward
bourrelet and 3/4"™ wide on tail)

Targets

(1) 1/8wn, 3/16", 1/4% mild steel
(2) 2% and 3" STS ar;or plate

(3) 4" and 6" Class B armor plate
Cameras

(1) Bowen Camera

(2) Mitchell Camers
(3) 35mm Fastax

Controlled temperature rooms (~35°F to +125°F)
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9. PROCEDURE:

a. Heavy Plate Inpact Tests
(1) NPG 1050 ft. launcher

Puze boties of various materials were tested to find
& body that would withstand heavy impacts and still be suitable
for large scale production. The fuses were inserted in inert
loaded, semi-armor piercing 5" rocket heads Mk 2 and fired through
the heaviest armor plate the heads would penetrate in effective
condition (3" STS at 0O° obliquity and 2" STS at 30°). They were
propelled from the 1050 ft. rocket launcher by a 5% HVAR motor,
boosted to approximately 500 ft. rer second before ignition by

means of a second 5" HVAR motor. The heads were recovered in a
sandpile immediately behind the targets.

(2) Inasmuch as these fuses are intended for use in an
armor-piercing rocket head now under development at the Naval
Proving Grourd, which will penetrate a heavier target at a higher
velocity than the existing 5" SAP head, it was desirable to test
the fuses under these more severe conditions. A method was devised
of firing the fuges from a 6925 smoothbore gun (which did not
impose any rotational accsleration) at 2800 ft./sec., the approxi-
mate terminal velocity of a round fired from an aircraft with a
5" HPAG motor. Standard 6% A.P. projectiles Mk 35 Mod 5 were modi-
fied by building up the diameter to 69248 by sweating on a 1" wide,
mild steel band at the forward bourrelet and a 3/4" wide band on
the tail, just behind the rotating bdand. Tn produce impact forces
on the fuze as close as pnossidble to those which might be obtained
when the fuge is employed in the A.P. rocket head, the cap and
windshield were omitted from the projectile on initial rounds tes:ed
When it was found that the projectiles would not penetrate 6" armor
plate in effective condition with the cap and windshield -emoved,
they were lefi in place for subsequent shots. Several rounds were
fired through 4T armor plate without the cap and windshield. When
recovered (in a sawdust bin behind the target) the noses ware
chewed off but the projectiles were still) effective. High speed
motion pictures were taker of the round in flight, with a 35mnm
Fastax Camera at 3000 frames per second, to ascertain whether it

was flighting satisfactorily (Pigure 6). The fuzes were rsturned
to the Naval Ordnance Laboratory for examination.
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b. Plate Senesitivity

To determine the minimum thickness of plate target required
for functioning, fuses wore assenhled in smoke puff loaded 5% rockel
heads Mk 2 and Mk 6 (Pigure 12) and fired from the 1050 {t. launoher
at 1800 ft./sec. Two 5% HVAR motors were usec for nropulsion.
Targets were placed at the extreme range 2availadle, 1250 feet from
tle initiation pcint of the rocket motor carrying tho fuse, to
insure burnout of the motor bdefore target ._mpact. The impact -egion

was covered by a high speed camera to record the Jdeley in funotioning
after impact. .

@, Arming Distance

The time and distance of arming was checked b;» assemdbling
so-called arming test fixtures in emoke puff loaded 5% rocket heads
and firing them from a short launcher (Mx 31) with a 15° quadrapt
elevetion. The test fixture admitted gas to a chawmbe: above the
diaphragam in the usual fashion (Figure 11) and then- caused the ex-
tondsd diaphragm to drive a firing pin into a detonator.’ The
detonator fired the boosters, which ignited the 380 gram black
powder smoke puff charge. Rounds were fired with both 5% HVAR and
5" HPAG motors at temperatures of -30°F, 90°F, &«nd 120°F. Distances
along the trajectory were indicated by markers on the ground every
50 feet. Observers located perpendicular to the trajectory checked
the funstioning distance visually and also by means of high epeed
35mm Mitchell camevas photographing the flight. The time from

ignition of the rocket to the functioning point was cbtained from
the ilm record.

10. RESULTS AND DISCUSSIONS:

A summary and detailed results of the tests are presented in
Appendices (A) and (B). Following is a discussion of the reaults
obtained.

a. Heavy Impact Tests - Table I, Appendix (A)

(1) Rounds containing fuze bodies of the dosixn shown in
Pigure 1, fired from the long laurcher at 1800 ft./esec. versus

3" STS plate and recovered for ecxaminatinn, proved that 24 S-T
aluminum and 1137 steel are not suitable materials {cr thie fuge
vedy 4f 14 is to be subjected to impacts of this magnitude or
greater. The aluminum bodies broke and deformed in several places
while the threads of the 1137 body failed in shear. Bodies made of
4140 steel remained in good condition after receiving impacts at
these conditions and also versus 2" 3STS at 30° obliquity.

CONFIDENTIAL
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(2) Initial tests of fuses from the 6725 smoothbore gun
at 2800 ft./sec. versus 6% Class B armor plate resulted in break-
up of the 6" A,P. projectiles when their caps and windshields
were removed bdefore firing. Little ocould be told adout the effect
on the fuses, although it was nocted that the only fuszes whose body
threads sheared were those made of 1137 steel. Later firings with
4140 steel fuge bodies in simjilar projectiles testad versus A"
armor plate and in 6™ A.P. projectiles retaining their caps and
windshieids and tested against 6™ .rmor plate, proved that this
body would remain i1 excellent condition with no failure of the
threads after these extreme impacts; probadbly more severe than
they will ever be expected to withstand in service.

t. Plate Sensitivity - Table II, Appendix (A)

(i) Extremely poor results were obtained with the fuzes
fired for an indication cr impact sensitivity. A total of eight
fuges were firsd against 1/8™ mild steel at 0°, 30°, and 45°
obliquity, but only one functioned after the plate 1mpact (at 30°
obliquitys Two were repnrted to have produced a smoke puff when
they struck the water, approximately 4100 feet beyond the target.
One round fired against 3/16" mild steel at 0O° obliquity did not
function, cltho'.gh 8 smoke puff was seen on water impact. Only
two (f seven rounds fired against 1/4" mild steel at 0° obliquity

functioned, altlough three of the five failures diAd produce LY
sizoke puff on water impact.

¢. Arming Distance -~ Table III, Appendix (A)

(1) 1Initial tests of the arming fixtures indicated that
the fuzes L.ad too short an arming distance, particularly with warm
or hot motors. A minimum arming distance of 400 feet from the
firing point had been specified as a safety requirement. It ie
fossidble that Lf complete fuses had been tested that the arming
distances obtained might have been extended somewhat due to inertia

or friction of the plunger znd other moving parts of the arming
mechaniem.

(2) In the last test of these arming fixtures the orifice
in the bzffle (Figure 1) was reduced from %009 to an ¥008 diameter.
This further restriction of the gas flow provided grsater than the
required mirnimum arming distance on five out of six rounds. Several
measurements were made from the film records on the time required
for fuge arming from ignition of the rocket motor. Arming time was

approximately 0.8 second with the motors at 120°F and 1.5 seconds
with the motors at -30°F,
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11, It is concluded that:

&, XR-51A fuse bodies made from 4140 steel will withstand
any impacts to which they might be subjected in service. They
were fired against 3" STS at 1800 ft./sec., L™ Class B at 1950
tt./eec., and 6" Class B armor plate at 24,00 and 2800 ft./sec.
(all at 0°® obliquity) with the fuses recovered in good condilion
in all cases. Dural fuse bodies broke up and the threads on 1137
steel bodioss shearcd when subjected to 3% armor plate impacts at
1750 ft./sec.

b. The XR-51A fure as presently designed and constructed will
not meet the requiremsnt of consistent fuactioning after 1/8" or
1,/4," mild steel plate impact. Only one of ejght fired at 1800
*t./sec. against 1/3" mild steel functioned (30° obliquity impact)
end two of eeven fired against 1/4"™ mild steel at O° obliquity
functioned. Several rounds failing to fire a2fier the steel target
impact were reported to have fungtioned upon water impact 4LOO feet
beyond the target where they may have been subjected to a more
severe deceleration.

ce The limited tests conducted indicate that a reduction in
the pressure orifice from %009 diameter to 9008 diameter will
supply the required minimum arming distance of LQO feet from the
launching point, &t temperatures ranging from -30°F to 120°F.
Although cne of the six arming devices tested with an %008 diameter
orifice functioned just short of the 400 ft. minimum distance
(390 feet) it is believed that the friction and inertia in the
plunger movement required to complete arming in an assembled fuse
would extend this distance sufficiently to meet the requirements.

CONPIDENTIAL
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PART E
RECOMMENDATIONS

12, It is recommended that the plate sensitivity tests be con-
tinued after the following steps have been taken:

a. Fire several rounds of XR-51A fuges in smoke puff loaded
heads against 1/2" STS plate to see if the fuge will function con-

sistently if it receives a sufficiently great retardation.

b. If consistent functioning is obtained reduce the friction
between the plunger and fusze body by undercutting the former's
outer circumference, except for a narrow bourrelet at the forward
and after ends of the body., Further, reduce ite mass by machining
away all unnecesasary material -- possibly substituting a materiel
with a lower specific gravity. The lower weight and decreased
friction of the plunger should require less rectardation to drive

the firing pin intc the plunger as well as reducing the rotational
force involved in arming the fuze.

¢c. If consistent functioning is not obtained on 1/2" STS

targets attempt to discover the cause of the malfunctioning by

firing several rounds containing XR-51A fuzes (inert éxcept for
primer, delay element

ts, and lead-ines) into 2 sand pile for reccvery
and examination. '
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This report was prepersd by:
P. W. KASDORF, Rocket Battery Officer,
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This report was reviewsd by:
R. He LYDDANE, Directer of Research
Tercminal Balligtioes Department
W. B. ROBERTSON, Lieutenant Commander, USN,
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R. T. RUBLE, Lieutenant Commander, USH,
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Photo Ro. Jtgned . L . _ )
T F TR, T

CL N, £ 2:&, &S =/

CUNPIZENTIAL
A jf . T Ségurity Rafar,=tton

3 . -

A



IMPATT RECCRD

U. 8. NAVAL FRCVIRNG GRCUND  IMPACT NU._ <4°.99
CAYLGPEN, VIRGIKIA

IMFACT DATE F-sé-2 1
NPG TEST NO.Coof [1349
Lfdzes My 5

Referance: EFQGNOLILr.

dated Iy /9.
feference: Buord—Iitr. __Cated
Task Assignmeat Nc. aated ¥ Joavs? /957
7
PLATE TARGET * ROCKET
Gage_-_} ) Claagngl»aﬁ. HEAD: Cal.__? ”ype <
Maxer Mark

Ne. Group Maker
Cimensions Lot

v1llor

& .
CBLIQUITY s, % Fuzes
PENRTRATION _ o Booaeors 4 o
Thickness at Impact .
No. of impact on plate

Diest. from nearest 'wmp MOTOR: Cal. "Mk, Mod

Dist. from near elg ;EH Motor temp. ¢ —
Impact ares

Spall: Pront \ Back COMPLETE ROUND: Mark Mod

Dish - Spar S wt. Sau fired) 77 & ?3# -

burned)

Cracks wt.
Punching (thrown) (started)

Back Button (throvn) started)
Bulge
Through opening

ROCKET PERPORMARCE

Flight Yelocity, t/ Stégg?gg !é Z{ Res!dual B
Puze functlonlng -
Pxplusive action (Nigr. _rder)] (Lov Order,; (Kone) )
Listance of burst éen!dw'piala
fopa'tinn of recoversl round

Hea as 1n PEC E]  Comeshtan

FEMANKS: - ’

R ERt O Nl Jlgned -

T E ((T—,fﬁfp/r P g cadkans
Sk i XA _::~/

. 5 7 .
oA 7 ey Secur‘.!,, e e




L

NAVURD FORM 1853 (New 4

IMPACT RECORD
U. S. NAVAL PROVING GROUND IMPACT Wo. 294 5/
DAMLGREN, VIRGINIA
IMPACT DATE /-2 2-5’(
NPG TEST NO.7-2222-/. /4

: OBJECT _ SE/ 54 : 2E5
IN_ 5" Frng KE7T  HERDS 4 Tkl PUEE LoFALLED

Reference: RRGNCL 1tr. ./ /mes é;l’!QSO)QE'ﬁQ& g|2+2 dated JJL,I, /9577
Reference: BudrdItr. e W - PR dated

Task Assignment Nc. dated o g os 7957
-
. PLATE TARGET _ ROCKET
Gage JZ’/ o Class /). S. HEED: Ca}. é ek Type .
Maker i Mark o No. 2 Ky
No. Group Maker ‘o
Dimenslcns 3 Lot No. -
Piller: ~Type >, WE. Ay
OBLIQUITY &’ Fuzes B ff— —
(4{. s/B N1 217
PENETRATION Corrifl ETE. Boosters
Thickness at Impact o Wt. of hea il
No. of impact on rlate VN A

Dist. from nearest 1mpmb MOTOR: Cal. Mod
Dist. from near odﬁ(,\‘_/ and Motor temp.

Impact area

Spall: Pron ack COMPLETE ROUND: Mark Mod

Dish pur Wt. saa fired) /38, 9«< od
Cracks Wt. (burned)

Punching [thrown) (started) ;

Back Buttoa (throvnl (steried) ~—~  OTHER INPORMATIOR < (7 -
Bulge i 3

Through opening

ROCKET PERPORMARCE
IER L,
Flight Velocity, f/s: Séri-!‘h’!g Z&é‘/’ Residual

Puze functioning L F/= \ABTEL .
Explosive action Iﬂfgg Gr%er; (Eov %ruer one

Distance of burst behlind plate
Condition of recovered rcund

Head Vas 1n IZ FFCTIVEI UNEF EC"‘!V"F condItTon.

REMARKS3:

Photo No. Signed g

Y 5 o # CON!‘IDBNTILL
-/;)_?7,‘,,. [ il T i A /7 Securtty Information
/
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NAVORD PORM 1883 (New 3/

IMPACT RECORD

U. 8. NAVAL PROVING GROUND IMPACT NO. 922 Z 2

DAYMLGREN, VIRGINIA
IMPACT DATE -2~ L 4
NPG TEST NOT-200- /. /6

OBIRCT  <epc, 7 ’ v "
Los ke 7 HELL< mé'Z 2%222 é'& %ZZZED

Reference: EEG/NOLltr. dated 24 J, Iu (45}
Reference: Budrd-ter. — dated

Task Assignment No. dated & Hoause 1991
4
PLATE TARGET ROCKET
Gage /u "' Class /};, <. HEAD: Cal. ‘I‘ype
Maker 7 Y Mark é
No. Group Maker
Dimenslons Lot No.
Piller: o N .
OBLIQUITY Z° . Fuzes }p . &
o Q{Qé e S1B #2979
PENETRATION Ao PLETE. Boosters
Thickness at Impact pra Wt. of head (as Ilred]_ < g ;¥
No. of impact on plate it
Dist. from nearest .1ng§§é MOTOR: Cal. S5 '' Mk. 2 Mod 2%
Dist. from near edgpe 'l - and Motor temp. /Do ° W7 S2.52
Impact Aarea ~/
Spall: Pront Back COMPLETE ROUND: Mark Mod
Dish ~ 3Spur Wt. (as fired) TR 7. L
Cracks U Wt. (burned)
Punching' ~{throvn) §startoaz .
Back Button ovn starte OTHER IlFORluT'ON lho7o S C°72

Bulge
Through opening

ROCKET PERFORMANCE

NEAN
Plight Velocity, 1©°/s: M Residual
Puze functioning j)//’ﬂf/-‘D
PExplosive action rder ow Urder)

Distance of burst bﬁmind plate
Condition of recovered round

Head vas In [EFFECTIVE] [(INBFPECTIVE! conditfon.

RFMARKS:

Photo No. Signed

.,ms __2%
. pr/wa /(11,114 Py conrmzmu..

Securtity Information
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oy s e r i

w

v g PWEN

NAVORD PORM 1883 (New * )

-

IMPACT RECOKD
U. 3. KRAVAL PROVIRG GROUND IMPACT RO. 37Yy3
DAHLGRER, VIRGINIA
INPACT DATE_ /-2 7-5/.

NPG TEST NO.72222-/./%

. OBJECT 7 - <

1 E_ oAb
Reference: REGMNoL1tr. nE/you/x |- 0)OF.: 2 3d7 dated 2¢ :ZZ l; 154
Reference: Buorddtr. -, 2 7 . F 5 3112/ fated
Task Assignment No. _ ypg-Re 2L -Jl-| 52 dated 54:/’ vat (920

PLATE TARGET . ROCKET
! »
Gage__ _fy" _Claess__M,S. HRAD: Cal. Type /-
Maker 1 Mark / No. . <
No. group ] MakeT 4
Dimenslons Lot No.
Piller: L. /[, 2 if
OBLIQUITY 4l Fuzes .
s _%L_KK’ v/ A7,

PENRTRATION - ' *  Boosfters

Thickness at Inpact ‘;S;E Wt. of head (as Iired) gi 5'%—

No. of impact on plat N

Dist. from nearest 1n Qﬁ - ~ MOTOR: Cal. 4" Mk Moda 2

Dist. from near edgp: Motor temp._ /3.’ LT PIIEw

Impact area

Spall: Pron ' ck COMPLETE ROUND: Mark Mod

Dish e~ ut..(as fired) 774 2%

Cracks N\VZE Wt. (burned)

Punching (thrown) (atarted)

Back Button (throvn) (started)
Bulge
Through opening

ROCKET PERPORMANCE

Plight Velocity, f/s: s&% 924 Residual
Puze functlioning %E[}]ZE r_agafzi'gggq fff' qn T
Explosive action g rder ow Urder one |

Distance of burst behind plate
Condition of recovered round

Hoammw conditIon.

REMARKS:

Photo Nc¢. Signed ’
FU, FESDCRF, <

M_éa /2 .
}/,,7 wa /,u,,,,/ ,// CORPITENTIAL

Secu:'n.s Infrroetica



File No.
IMIACT NO. 39485

IMiACT DATE 11-28-51
Burt No. 7

Butt Finng
U.S. Naval Proving Ground
Dahlgren, Va. 11-28=51 194

Osjecr . ____FHeavy Impact Test ¢f Inert Rocket Fuzes in Modifled
6" AP Projectiles Mk 35-5

Rsésnsncs m' LE‘ITERWMSQ)PF 608 01247 DATED Zf.fu_éy_lZﬂ_

7r& RipsTme 190 pLATE PROJECTILE
Gauge 670 _ Caliber 6%0
Class B o’ Maker Midvele
. Maker Carnegle ~ Type AP
No. TT277 Group _Proj. Test Lot No. 139 Year of Specification '3
Contract Nord-5282 Mark_ 25  Mod.__ 5 No. PPL78
Date received __ 30 August 1944 Date received
Dimensions 120" x 300" Capped or TRREFFXK
No. of impact on plate 9 Weight (capped) 13} ,Qﬂ
Thickness at impact 6712 Waigh s xunzappod) R
"OBLIQUITY 0° enpetxxumoupped)
Impact dimensions 13" 2211 Fuze ROL XR51-A £19 q,m‘.
PENETRATION Complete Filler Vermiculite
Flaking front - 0 et Flight by screen
Flaking back 0 Condition after firing:-
Dist. from top, testxx 61" REPRSFR—or INEFFECTIVE

Dist. from rigixt, left 187"
Dist. from nearest impact 23"

Recovered —

Dish , 0 =
L]
S‘pur 2 . fooa
Cracks - Bulge 0 . '
Button (Thrown)(Stxxtedx ~ L Y R
Through Onening & x 6"
BALLISTIC DATA
Note: ; . o : 3 : i 4] I - -7-
‘f Pesirad Obciligraph | CHIGHERIrEN | famit setunanoag Avtanl  aduated }I.mnl. foe nominal | Lamit for nomnael
AL s are for thas 1 ! Pl thon the ke om e sl i ;.m:w-. tawl un [ eaase, astahibiobosd
plate widd this wlioguity l t B ": .4 ;.I,'_:‘:";:’ ',',‘ = ,,... ".. ; :.|
oy, , - | . o e st
N | ean A
Ntrikang velocaty (f <) l z ;8[* [ I ’
REMARKS r .{ Al d _J'_;{/ L / ’ Aho i 4
No evidence of band ccicing off
fowdar m“fi' SPP IY52 M 33.35/Ms -
Limit shots only Avveptitee or Lhgevtion recommiended

/ 4 /
/ y r T sy

e/d St
/ v -, : -
Fredd, =) »7# / v ‘{ 7#,:”/_} e Ku..n.(f £ ’/l'
S . Gre. Sug. GS-i12 PR XX 2
AR CONTIDENTIAL
SRSV v.v { . «, e v g ‘, 3 -

EaC TN RGE ol S-cudity {zforzation




Fite Ne.

Butt Finng
U.S. Naval Proving Ground
Dahigren, Va.
Eeuvy Ilupact Test of Inert Rocket Fuzes in Kedified

Onjecr__ _LEQY

IMracT No. 39486
ImpacT DaTe 11-28-51
Butt No. 1

11-28-51 194

6" AP Projectiles Lk 35-5

REFERENCE z& LETTER NP/ﬂoL[X/-lﬂjo)DFﬁrOB ¢ 1347 DATED ZS Jv/g 195}

P& Auysasl e 291 PLATE

Gauge 280 _
Class B
Maker Carnegie L
No. Tr277 Group __ Proj. Test
Contract Nord-5z82
Daie received 30 August 144
Dimensions 120" x 300"
No. of impact on plate 10
Thickness at impact €013
OBLIQUITY 0°
Impact dimensions 1o % 11"
PENETRATION Complete
Flaking front 0
Flaking back ¢

Dist. from top, battemr 82"

PROJECTILE

Caliber 670

Maker Midvale

Type __ AP

Lot No. _ 130 Year of .Speciﬁcation __1._2

Mark__ 35 Mod. 5 No. LR115

Date received

Capped or uraappes

Weight (capped)

Weoight funcapped)

kmm&mwix

F “ NOL 1Inert #20 -~4/90 57r,s,
iller

Vermiculite
Flight by screen
Condition after firing:-

EFFECTIVE or INEFFEGTE

131.34#

Dist. from zigiw, left 182" el
Dist. from nearest impact __ 21" FPecovered
Dish 0
Spur 2"
Cracks - Bulge 0
SButton (Thrown)(Btartsd) _
Through Opening 5-3/4L" x 6"
BALLISTIC DATA
Nore: ‘ -1- -2 -3- - -6 8- -7-
Dertrad OueiDegvaph | Chrenogreph Limit, estimated | Actua) adjusisd | Litait ter mesinal | Limit, for nominal

All limits are for this
plate and this obliquity

only.
Mean

for thig thickness | %0 nomisel geuge. |[geuge. baaed on [geuge established
this impact only. from sc'cma 6 and
{Ad)usted from |previous impects.
column ¢)

of imnpact.

Striking velocity (f.a.) [ 2448

/’omle ...-44#3&---51’/7’ .7‘!53’- '-9,3 85'£ .......................

lext shots only
e/d.. ..
Fie/id, @) _.......

N.P.G. Photo. No. . ..

/U/‘}ms..;[/(é::c i AHZ3 I-‘_._

Cun: €725 Saocthlore Wx, le-0 #1ige

) it anco or Re)ecuon recommended

/
./‘ ga.\.----:l B I I AR
_»’;_. Kasaor,, lh

ng. Go-l2 Uz 82 Naxy.
. CONY 1DEETIAL
Security Information

Crd



“  File No. i o
. Butt ang Iupract No. 39487
N i iMpacT DaTE 11-28-51
U.S. Naval Proving Ground B No. T
" Dahlgren, Va. 11-28-51 194 '
: OiEeT Ecuvy Impact Test of Inert Rocket Fuzes in Modified
K % AP Pro ectiles Mk 35-5
E REFERENCE M. LEWERNMMD_& 01341 _ oatep 24 July /751
R E v R e O e PROJECTILE
g Gauge €10 _ Caliber 6%
g Class B - & Maker __ Midvele 0
E Maker __ Carnegic Type 4D
¢ No. TT277 Group_Proj. Test Lot No. _ 139  Year of Specification_ '43
¢ Contract Nord-5282 Mark 35 Mod. 5 No. LT328
{  Date received __ 0 August T9LL Date received
Dimensions 120" x 300" _ Capped or unzappexx
f No. of impact on plate 11 Weight (capped) 131.50#
! Thickness at impact 6713 Waighs xunxappedy
OBLIQUITY o°  kengtheinaneedy
i Impact dimensions 10" x 10" e Fuze _____ NOLS Ex-108 #1
{  PENETRATION ____ Complete Filler Vermiculite
¢ Flaking front c Flight by screen
! Flaking back 0 _ Condition after firing:-
¢ Dist. from top, toktomxx 44" - EFFECTIVE or=iNEIFERCTIRD
! Dist. from right, left 183" p o
; Dist. from nearest impact 17" Recovered T :
Dish 0 s e
! Spur 7 4 1N
{ Cracks - Bulge : 0 i) -
Button (Thrown)@tanted) o e —
i Through Opening 6" x 6°
PR BALLISTIC DATA
I NoTte: | -1- .2 .3 - 5 % -
T R T L T Mok Brdvuiiat otiee e brueipebesro
; plate and  tns ohinuity gt I“' 'A*‘;""""-":-"':."m. ':..-‘:‘.::u:::;;;':\‘
t only. | i [ i S '
f ' Mean _ -_
: Striking veloeuy (Cx) | 2233 ' ]
REMARKS : e
3 No evidence of tand coming off
L.imit shots only Acceptance or Retectien reeommended
. - / , P
1‘/(’ e A 7. IL r( L rte?e Ry
e, o) )&,/‘ bl Fnsr ol AR ¥, Kusdore, f1n
ord. Ene. GS 12 .
NP Photo No ?“xm T RARKQ x
Gun: 6925 Smocothtore .k lc-C #1168 urity in-rmation




File No..

QBJECT_ __

Butt Finng
U. S. Naval Proving Ground
Dahlgren, Va. 11=~28~-51

6" AP Projectiles Mk 35-5

feavy Impact Test of Inert Rocket Fuzes in Modifjed

I'sspaCT No. 39488
iMpaCT Date.. 1i-28-51
Burr No. .7 . . .

194

Yol . g - .
REFERENCE B LE’I’IER[E"/II‘(&-# HEsJoF 808 /347  DATED.ZY ;ig:} Vi 2

a8 0Py

2z Re, ' PLATE PROJECTILE
Gauge £ Caliber 610

Class B Maker Midvele

Maker Carrnegie Type AD

No,  TI277

Group Proj. Test

Contract

Nord-5282 Mark

Lot No. _ 129
35

Year of Specification _'43
Mod. 5 No. MULLE

Date received

3C August 1644

Date received

Dimensions 1207 5 300" Capped or xxzapperx
No. of impact on plate 1z Weight (capped) 130.63#
Thickness at impact 5213 Weightx funcappes x
OBLIQUITY Ce kangth: tuncapped)
Impact dimensions G-1/2" x 10-1/2" Fuze NOL Ex-108 #2
PENETRATION Complete Filler Vermiculite
Flaking front 0 - Flight by screen
Flaking back 0 Condition after firing:- _
Dist. from top, battom 50" EFFECTIVE e INEFFFCTINE
Dist. from xight, left 157" Al
Dist. from nearest impact 15" Recovered
Dish 0
Spur 2y
Cracks - Bulge 0
Button (Thrown)(Started)
Through Opening 6% 6=1/L"
BALLISTIC DATA
NoTE -1- -2 -8 -4~ -5 -8- -7-
PR I Bl b o e ol P o ovsiiect Wity iy i s o
plate and this obliquity ofiproact: T
only. Mean column 4)
Striking velocity (f.s.) "None
REMARKS . _..._....... /¢4 O R S A .

Limit shots only
efd.y . il fua

/4

) o\ IV N C
File/d, 8) ...

N.P.G. Phow. No

No evidence of band éoming off

Acceptance or Rejec¢tion recommended

’

..........

Gun: 6%25 Smoothlore Lk 16-0 #1198

ng’;‘-’i'-'vC-f~/f-4-‘.( .5"-“.;2;’ Ord. Eng. GS-12

- F
ARV s S

- apfon A -,

__TE® Nevx
OGI'TTEEEHTEI}.I& )
Sscurity Infsrmation

I
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File No. 0
Butt ang iMracT No, 39496
: Imract Dave 11-29<51
U.S. Naval Proving Cround L1t No "
Dahlgren, Va. 11=29=51 194 ' '
Opgct _ Feavy Impact Test cf Inert Rocket Fuzes in iodified 6"
AP Prcje Xk 35-5 S
REFERENCE WSS LETTER Nf//z'on/xl-ICUO) DE:G98 01347 DATED 24 Joly 1954
BES Pl 3049 by 5 PROJECTILE
Gauge - 4%0 . Caliber 6%0 _ 2
Class B . Maker_ _ Midvale
Maker Carnegie Type AP e
No. TT205 Group __Froj. Test Lot No. __ 139  Year of Specification_'43
Contract Nord-5282 Mark___ 35 ~Mod.__5 No. JJP94
Date received ___ 14 August 1944 Date received
Dimensions 120" x 300" Capped-or urcapmack i
No. of impact on plate 10 = Weight (cupped) 102.314% 2
Thickness at impact 4713 _ W aigh s (e appeds)
OBLIQUITY 0° 1engxh Xnreappedy
Impact dimensions g% x &% Fuze NOL XR51h #21 ‘__ﬂq_g_m
PENETRATION Complete Filler Vemiculite
Flaking front 0 Flight by screen -
Flaking back 0 Condition after firing:-
Dist. from top, BeXss%x 67" EFFECTIVE or3NEFEREPHEE
Dist. from oight, left 187" - Dece adion Ao J;
Dist. from nearest impact _ 23" Recovecred REETRLY . ik
Dish 0 o3 s o
Spur __ _ L" 2ol B oo 4 ety % L
Cracks - Bulge 0 . -
Button (Thrown)(Startedty e L _
Through Opeinng 6=-3/4" x 7"
) BALLISTIC DATA
NoT: [ 2z 3 l A £ l 6 %3
I g i hesieed | Gusiinernen [[thresacrant | | o | im0
o R | A R et
e I Mean ; e
Stoking veloeity (fs)) l i 19018 l | !

RP\MRI\\ .
vo/\,‘ A Winasnield removed

{.imit shots only
e/d . ..
Flofd, @) .. ...

-~

NP ah Phote, No,

Cur: €778 Sracttlere

)/77,"“['/ erp ‘{#7

Y
i X

\( ceptenee or lu weetion recommended

t’{ ;
&chI‘- 5 ,.Lh
Ord Eng. GS=-12 DEXR XX X0

:Pcurﬁmgg‘rx‘gﬂion

TN

™

#liae



File No _* : P
. Butt ang ' Imract No. 39497
U.S. N . IMpact Date  11-29-51
aval t'ro.'u round BuTT No, -

Dehigren, Va. 11-2%-51 R
Gusper.  Heavy Japect Test of Inert Rocket Fuzes in Modi_fied G

AP Pmis. Mk 35-%

REFERENCE REE. LETTER (18/aes kL850 )0F 608 01347 DATED 28 Jaly (%5

F& ro~i7T 78.9%1 PLATE . PROJECTILE
Gauge 520 Caliber &N
Class B . Maker Midvale
Maker _ Carnegle = Type AP
No. TT205 Group Proj. Test Lot No. __ 139 Year of Specification_'&3
Contract Nord-5282 - Mark__ 35 Mod.__ 5 No. bT200
Date received 14 August 1944 Date received - =
Dimensions 120" x 300" Capped or-araapped -
No. of impact on plate 11 Weight (eappedy 102.15%
Thickness at impact 4%0 Werghtx toncapped X
CBLIQUITY Ge Ranptix fonceapped)
Impact dimensions_ 8" x 8" Fuze ROL__XR-51A #22~ d,90p ~5¢
PENETRATION Complete Filler Vermiculiite
Flaking front s Flight by screen
Flaking back 0 o Condition after firing:-
Dist. from top, hodtamx g7" EFFECTIVE o==INEFEECTIVE
Dist. from xight, left 184" : — Guzopherddl
Dist. from nearest impact ___ 20" Recovered v
Dish Y
Spur 5"
Cracks - Bulge 0
Button (Thrown)(S¥x3adgx o .
Through Opening 6=3/L" x "
BALLISTIC DATA
NOTE: | - 2 | oa 4 -5 i -6- -7
S Nacillograph | Chronoppaph | lamit, estmated | Actual - adjusted | Limit, tor nominal | Limit, for nominal
All limits are for this ‘ ] :f'r !:‘::"hrk'"”* to nusnnat gauge .-z'aw.:. '-l::ﬂ:“:‘ on :::::o;:l:l:m
. HGs LIRS ! :"' i Chdiunted from |previous impacts.
3o l ~}7568I‘ ! —_——‘; - _____l column &)
Striking velocity (f s.) I 19¢2 L l
REMARKS . ... . .. ... ... e D S (S

L ifesol¥indehield removed

Limit shots only . Acveptance or Rejection recommended
e/d-- s 5 i S W e = g ) ..-?’.‘— 'f fg,.-:./{/:- r ....... e
Flefd, B) 3l tremee e i 7 F. W, Kasdorf7 b
27 Qrd Eng. G. el XEXQW
T R .7/.}1@1' Kol Hz g- G 'd:?*::ﬁf&;g T

il ne :-?’: _‘[}L_Cﬁthb( re nK lU O ]fllr Sec ity Izformetinn
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